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PROBLEM TO BE SOLVED: To substantially prevent 
shortage of the life of an EL element caused by 
accumulation of space charges in the EL element 
generating by repeating current driving. e», 
SOLUTION: In this EL display device having at least a 
hole transport layer and a luminescent layer between an 
anode and a cathode and emitting light by supplying a 
specified bias, a selecting circuit 2 for supplying voltage 
VBS higher than power source voltage supplying to the 
anode during driving and either one voltage of earthing 
voltage and negative voltage Vcd to the cathode is 
installed, and space charges accumulating in the 
element are periodically removed by applying reverse 
bias between the anode and the cathode during a non- 
display period. 
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♦NOTICES* 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] A electroluminescence display characterized by applying a reverse bias between said anode 
plates and cathode at a non-display period in a electroluminescence display which emits light by having 
a hole transporting bed and a luminous layer at least, and supplying predetermined bias between an 
anode plate and cathode. 

[Claim 2] When a pulse signal generated at a non-display period is inputted and this pulse signal is the 
1st level, When the 1st potential for supplying said predetermined bias between said anode plates and 
cathode is impressed to said cathode or anode plate and said pulse signal is the 2nd level, A 
electroluminescence display according to claim 1 characterized by having a selection circuitry which 
impresses the 2nd potential for supplying said reverse bias between said anode plates and cathode to said 
cathode or anode plate. 

[Claim 3] Said pulse signal is a electroluminescence display according to claim 1 or 2 characterized by 
being a blanking pulse signal or a clamp pulse signal generated at a non-display period. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention has a hole transportation layer and a 
luminous layer at least between an anode plate and cathode, and relates to the electroluminescence 
display which emits light by supplying predetermined bias. 
[0002] 

[Description of the Prior Art] Since an organic EL device emits light itself, while it does not need a 
required back light with a liquid crystal display but is the the best for thin-shape-izing, in order that there 
may be no limit also in an angle of visibility, the utilization is greatly expected as a next-generation 
display. 

[0003] As shown in drawin g 7 , between the anode plate 51 which consists of transparent electrodes, 
such as ITO, and the cathode 55 which consists of a Mgln alloy, such an organic EL device carries out 
the laminating of the hole transportation layer 52 which consists of MTDATA, the luminous layer 53 
which consists of TPD and Rubrene, and the electronic transportation layer 54 which consists of Alq3 to 
order, and is formed. And when the hole poured in from the anode plate 5 1 and the electron poured in 
from cathode 55 recombine inside a luminous layer 53, light is emitted, and as the arrow head in 
drawing shows, light is emitted to the exterior from a transparent anode plate side. 
[0004] Two kinds, the passive mold of passive-matrix structure and the active mold which uses TFT, are 
shown in the indicating equipment which drives this organic electroluminescence, and the drive circuit 
shown in drawing 6 was conventionally used in the active mold. 

[0005] In drawing 6 , 70 is an organic EL device. The drive circuit for 1 pixel TFT71 for switching 
which the status signal DATA from the display signal line 75 is impressed to a drain, and the selection 
signal SCAN from selection-signal Rhine 76 is impressed to the gate, and is turned on and off with a 
selection signal SCAN, The source of TFT71, and predetermined direct current voltage Vsc The 
capacitor 72 which is connected in between, is charged by the status signal supplied at the time of ON of 
TFT71, and holds the charge voltage VG at the time of OFF of TFT71, While connecting with power 
supply Rhine 77 to which a drain supplies the drive supply voltage Vdd and connecting the source to the 
anode plate of an organic EL device 70 It is constituted by supplying the maintenance voltage VG from 
a capacitor 72 to the gate by TFT74 for a drive which carries out the current drive of the organic EL 
device 70. Moreover, the cathode of an organic EL device is connected to touch-down (GND) potential, 
and the drive supply voltage Vdd is usually positive potential called 10V. Moreover, voltage Vsc is the 
same potential as Vdd, or touch-down (GND) potential. 

[0006] As shown in drawing 7 , on the glass substrate 60, TFT74 for this drive carries out the laminating 
of the polish recon thin film 65 which has the gate electrode 61, the gate insulator layer 62, the drain 
field 63, a channel field, and the source field 64, an interlayer insulation film 66, and the flattening film 
67 to order, and is formed, and the drain electrode 68 with which the drain field 63 constitutes power 
supply Rhine 67 (refer to drawing 6 ), and the source field 64 are connected to the transparent electrode 
51 which is 
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[0007] 

[Problem(s) to be Solved by the Invention] An EL element emits light by current drive, as mentioned 
above, at the time of a drive, current flows toward cathode from an anode plate, and current does not 
flow at the time of un-driving. That is, since current always flows only to an one direction, if a drive is 
repeated, space charge collects in [, such as between a hole transportation layer and luminous layers or 
between an electronic transportation layer and luminous layers, ] an EL element, and it has become the 
cause in which this shortens the life of an EL element. Especially, it is thought even in the inside in an 
element that space charge tends to collect between a hole transportation layer and a luminous layer. 
Such a technical problem is the same, even if a drive method is a passive mold and is an active mold. 
[0008] Then, this invention aims at carrying out the current drive of the EL element so that a life can be 
lengthened as much as possible. 
[0009] 

[Means for Solving the Problem] This invention is characterized by applying a reverse bias between said 
anode plates and cathode at a non-display period in a electroluminescence display which emits light by 
having a hole transportation layer and a luminous layer at least, and supplying predetermined bias 
between an anode plate and cathode. 

[0010] Moreover, when this invention inputs a pulse signal generated at a non-display period and this 
pulse signal is the 1st level, When the 1st potential for supplying said predetermined bias between said 
anode plates and cathode is impressed to said cathode or anode plate and said pulse signal is the 2nd 
level, It is characterized by having a selection circuitry which impresses the 2nd potential for supplying 
said reverse bias between said anode plates and cathode to said cathode or anode plate. 
[001 1] Moreover, in this invention, said pulse signal is characterized by being a blanking pulse signal or 
a clamp pulse signal generated at a non-display period. 
[0012] 

[Embodiment of the Invention] Drawing 3 shows the circuitry of EL display panel used for EL display 
by this invention, and is the same configuration as the former fundamentally. 

[0013] Namely, the drive circuit for 1 pixel which this configuration is an active mold which has two or 
more pixels, and drives an organic EL device 20 TFT21 for switching which the status signal DATA 
from the display signal line 25 is impressed to a drain, and the selection signal SCAN from selection- 
signal Rhine 26 is impressed to the gate, and is turned on and off with a selection signal SCAN, The 
source of TFT21, and predetermined direct current voltage Vsc The capacitor 22 which is connected in 
between, is charged by the status signal supplied at the time of ON of TFT21, and holds the charge 
voltage VG at the time of OFF of TFT21, While connecting with power supply Rhine 27 to which a 
drain supplies the drive supply voltage Vdd and connecting the source to the anode plate 201 of an 
organic EL device 20 It is constituted by supplying the maintenance voltage VG from a capacitor 22 to 
the gate by TFT24 for a drive which carries out the current drive of the organic EL device 20. 
[0014] And as usual, although the drive supply voltage Vdd is positive potential called 10V and voltage 
Vsc is the same potential as Vdd, or touch-down (GND) potential, unlike the former, with this operation 
gestalt, the cathode 202 of an organic EL device 20 is connected to the terminal T which supplies not 
fixed potentials, such as touch-down (GND) potential, but adjustable potential. 
[0015] It is the drain line which drawing 4 is the cross section showing the structure of EL element 20 
shown in drawing 3 , and TFT24 for a drive about two or more pixels, and consists of the aluminum to 
which 3 1 supplies a status signal DATA, supply- voltage Rhine which consists of the aluminum to which 
32 supplies supply voltage Vdd, and the gate line which consists of the chromium with which 33 
supplies a selection signal Scan, and the anode plate 201 of EL element 20 which 36 consists of TFT24 
for a drive of drawing 3 , and 37 consists of ITO, and 

[0016] This TFT36 for a drive is the following, and is made and formed. First, the gate electrode 39 of 
chromium is formed on the transparent glass substrate 38, and the gate insulator layer 40 is formed on it. 
Next, the polish recon thin film 41 was formed on the gate insulator layer 40, this was covered upwards 
with the interlayer insulation film 42, and the drain line 31 and power supply Rhine 32 are formed. 
Furthermore, the laminating of the flattening insulator layer 43 is carried out, and the anode plate 37 
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which changes in ITO on it is formed. And power supply Rhine 32 is contacted in the drain field of the 
polish recon thin film 41, and an anode plate 37 is contacted in a source field. Moreover, the structure of 
the switching TFT21 shown in drawing 3 is also the same as that of TFT36 for a drive, and the capacitor 
22 connected to TFT21 consists of the chromium electrodes and polish recon thin films which 
sandwiched the gate insulator layer. 

[0017] Moreover, the anode plate 37 is separated and formed for every pixel on the flattening insulator 
layer 43, and the EL element is formed by carrying out the laminating of the hole transportation layer 
44, a luminous layer 45, the electronic transportation layer 46, and the cathode 47 to order on it. And 
when the hole poured in from the anode plate 37 and the electron poured in from cathode 47 recombine 
inside a luminous layer 45, light is emitted, and as this light shows by the arrow head, it emanates to the 
exterior from a transparent anode plate side. Moreover, a luminous layer 45 is separated and formed in 
the almost same configuration as an anode plate 37 for every pixel, and each light of RGB emits light 
from each EL element by using a further different luminescent material for every RGB. 
[0018] Here, Alq which MTDATA, Alq3, and a Mgln alloy are used, and contains a DCM system as a 
dopant as luminous layers 45 of R, G, and B as a material of the hole transportation layer 44, the 
electronic transportation layer 46, and cathode 47, Alq which contains Quinacridone as a dopant, and the 
DPVBi system which contains a JISUCHIRIRU arylene system as a dopant are used. 
[0019] By the way, to being formed independently for every pixel, as the anode plate 37 of an EL 
element was mentioned above, cathode 47 is formed in common to all pixels, as shown in drawing 4 . Of 
the plan shown in drawing 5 , cathode 47 is continuously formed in the whole surface so that still more 
clearly, the cathode material is extended as it is, and the end-connection child T with an external circuit 
is formed. The end-connection child T is connected with the end-connection child 49 who becomes with 
the copper formed in the rear face of the signal substrates 48, such as TAB and FPC, and is connected 
with an external circuit. 

[0020] Next, the external circuit connected through the signal substrate 48 is explained, referring to 
drawing 1 and 2. 

[0021] Drawing 1 is the circuit diagram showing the configuration of an external circuit, and consists of 
the display controller 1 and a selection circuitry 2. The decoder 3 which the display controller 1 decodes 
a video input signal, and outputs the video signal of R, G, and B in three primary colors, The video 
buffer 4 which carries out current amplification of the video signal from a decoder 3, and the 
synchronizing separator circuit 5 which separates a synchronizing signal from a video input signal, The 
blanking pulse generating circuit 6 and the clamp pulse generating circuit 7 which generate respectively 
a blanking pulse BLP and a clamp pulse CLP based on the separated synchronizing signal, It consists of 
the timing controller 8 which generates various kinds of timing signals used with an organic 
electroluminescence display panel based on the output of a synchronizing separator circuit 5. 
[0022] It connects with the end-connection child T to whom a selection circuitry 2 is connected with the 
cathode 202 ( drawing 4 , 47 of 5) of EL element 20 where it connects with a serial, and is constituted, 
the end of TFT9 is connected to the reverse bias voltage VBS, the end of TFT 10 is connected to the 
voltage Vcd of touch-down potential or negative potential, and TFT 9 and 10 of n channels shows the 
other end of TFT 9 and 10 to drawing 3 . A clamp pulse BLP is inputted into the gate of TFT9 as it is, 
and the reversal signal of a clamp pulse BLP is inputted into the gate of TFT 10 through the inverter 11. 
Here, the reverse bias voltage VBS is set to voltage higher than the supply voltage Vdd shown in 
drawing 3 , 20V [ for example, ]. 

[0023] As the video input signal inputted into the display controller 1 is shown in drawing 2 a, the 
display period and the non-display period are separated clearly, and a blanking pulse BLP is outputted to 
a non-display period, as shown in drawing 2 b. Moreover, a clamp pulse CLP is outputted as shown in 
drawing 2 c, and it is outputted to this and a non-display period. In addition, drawing 2 d is Horizontal 
Synchronizing signal Hsync detached a synchronized part. 

[0024] Since a clamp pulse BLP is set to L level at a display period, this L level signal is inputted into 
the gate of TFT9, as shown in drawing 2 b, and H level signal which reversed L level signal is inputted 
into the gate of TFT 10, TFT9 turns off and TFT 10 turns on. Therefore, in a selection circuitry 2, the 
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voltage Vcd of touch-down potential or negative potential is outputted to the end-connection child T at a 
display period, and this voltage Vcd is supplied to the cathode 202 of all EL elements 20 through 
Terminal T. Since the anode plate 201 of all EL elements 20 is connected to the positive supply voltage 
Vdd through TFT24 for a drive as mentioned above, bias of the EL element is carried out to the forward 
direction, and the same current drive as usual is realized. 

[0025] On the other hand, since it is set to H level at a non-display period, this H level signal is inputted 
into the gate of TFT9 and L level signal which reversed H level signal is inputted into the gate of 
TFT 10, TFT9 turns on a clamp pulse BLP and TFT 10 turns it off. Therefore, in a selection circuitry 2, 
the reverse bias voltage VBS is outputted to the end-connection child T at a non-display period, and this 
voltage VBS is supplied to the cathode 202 of all EL elements 20 through Terminal T. And since 
voltage VBS is set as voltage higher than supply voltage Vdd as mentioned above, voltage higher than 
an anode plate 201 joins the cathode 202 of EL element 20, A reverse bias starts EL element 20. 
[0026] Space charge will collect between the hole transportation layer 44 and a luminous layer 45 and 
between the electronic transportation layer 46 and a luminous layer 45, and EL element 20 will become 
the cause in which this shortens a life, if a current drive is repeated at a display period. However, with 
this operation gestalt, since a reverse bias starts EL element 20 at a non-display period, the space charge 
which collected between the hole transportation layer 44 and a luminous layer 45 and between the 
electronic transportation layer 46 and the luminous layer 45 will discharge. Especially, since a blanking 
pulse BLP is periodically outputted for every 1 level period in a non-display period, discharge of a 
charge is performed frequently and it can prevent that a charge collects as much as possible. Therefore, 
the life of EL element 20 can be lengthened. 

[0027] In addition, although the blanking pulse BLP from the display controller 1 was inputted into the 
selection circuitry 2 instead, you may make it input other pulses outputted only in a clamp pulse CLP or 
a non-display period with this operation gestalt. 

[0028] Moreover, although it was made to change the voltage which makes an anode plate fixed 
potential and is supplied to cathode by the selection circuitry with this operation gestalt, you may make 
it change the voltage which makes cathode fixed potential and is supplied to an anode plate at reverse by 
the selection circuitry, and the voltage supplied to the both sides of an anode plate and cathode may be 
further changed by the selection circuitry. 
[0029] 

[Effect of the Invention] It can realize lengthening the life of an EL element, without affecting the drive 
in a display period in any way, since the space charge which collects in an EL element by repeating a 
current drive was made to discharge at a non-display period according to this invention. 



[Translation done.] 
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[ 0 0 19] tC4t', EIX-T-CMFM3 7 ttiSSLfcJ: 

7 4 tcmT o tc£H jrk*h/c fta o r »as n 
?t > *. h 5 ic *<?*mmic j: »i n v * 5 cc, 

l^fii 4 7 i,X-mic nt 46 « , 

8CG>afflcc«fifcanfcH3?xw&*iw(*4 9eci§jg$ 
nx. ^HMBB^tfttdtid. 
[0 02 0 ] ft^«lfi4 8«^LXtf8ldtl&yf 

«BBB»u:oC*x . H 1 2 €r*IRl/ ^feSWr*. 
[ 0 0 2 ! ] 0 1 It, 9WBS<^fiK£ ct?BBB?4> 
0. *5ia>hD-^ l£«RBB2d^J3)(&. 

g, ■ B©3jsa©f-f*m#«aj>7 , r*f e a'-y3t, 
f3 - ^3 iphwtr *m7i*wm*K h vrt* < ? 

7 7 4 d , t'^^AAif ^^6KWB^«r»lirr 
«KBBR5^. ^(HSWcHWlt^cS^^X^v* 
> STs v'U ^ BLR&0' ^ 7 > 7 '> ou ^aP?:S * £ a 
^> + >y. 1 Olr Xft£gK 6 SO' 5? 7 > < ( 'U ^ 
£S7 i, Blll»|fflB5«>lllAKS^dWttEL««M4 
^X'i6J^r^>SS<0^ 4 5 > ^^^ft^r&jr ^ * > 
^r»>hD-78<i;J:0fi£^o 
[0 02 2] iiiPJaB2kt. n^*>*JU«[)TFT9t 
1 0**W*c«HSnx«fi»dn, TFT9^>-*SttiS 
7^^Evestcg«$n, T F T 1 0©-«itttt 

S(i 4» o < i mtiuomt. v c *: 8$£ $ n. t f t 9 r 

CX10©«6tt. B3tC5RrEi**2 0©llfcS2 0 2 
<@4. 5 ©4 7) CCJ)»^»BMI-FTtc*«»StiXl- 

t/X >^^^BLTOSJHIWAAS3hXl*6. 
CCX\ iSM^TASEEiTOlt. BStCSTWaBEvdd 
J:0£C^EE. flilK2 0VKHrtShxi*6 # - 
[0023] «^2>ho-^ ltc\*gn&fcr^*A 
AftW, IllSatC^Tcfc^tC. «ftfDiB&«ftmflliR 
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[ 0 0 2 4] B 2bK:*? J: OK ? 7 >7*^^^BLrt±, 
**JHIffltcL k^tctt 0 . C£>L u^ttWTF T 

JUIWT F T 1 0fl>^- blCjJiStihOV. TFT 
9#*7<.,TFT1 0aM->?&. «fc->r, igft@SS2 

tttSWy-TKUaSft, C©ffivtdJWa*T*3Il/'C 
£EliS^2 2 0 2«:flWftSh& £ei*F2 0 

<Z>r*&2 0 1 i*. Jb^fc«fc^ccj|MifflT F T 2 4&/r 

[ 0 0 2 5]-*, * ? > *>OU*BLPtt. Muffin 
CCH U^UCft 0, CG>H l/^.'HK#T F T 9©**- 

TFT1 Ooy-^AfcSft&OT. TFT9#*> 20 
l/TFT I 0**7tS. gHRQa^-Ct*. # 

ft. C <om\Z\VSb<*m rT«l^E USt 2 0 <PI£fii 
2 0 2tc#te3tt£ o -ei/'C, HE***. ±&otc£ 

lK« 0®tt«2 0 2CJIS2 0 1 J: Qftt'SBEftftl 

{ 0 0 2 6 ] EU&*2 0-tt. *Ann(C-SaHBA«9' 

I*. SftSWBfcEl*?^ OKiS-'Wr A: 
». *-,'Hfl£S4 4 iritis 4 5 £flE«*>«HWaii 
4 6 <L#fcfcJs4 5 t<MKm*^ft&fmftltM$ft 

t***. J:vC. ELj£*2 0£>#&£g< 
[0 02 7 1 W. **fcJfMSl?li:, fflKHSS2«C«Sa 
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f t*#*SIWn W*HW)3 <*A*A*T4 J: 

[0028] **tt»«'Cl*. F8tt&B£Stt£ 

zmimmc j: -? -c*ib s a *> cfc 5 tc o r i J: < ; 

[ 0 0 2 9] 

ifccfc-sTElJR^rtccfB* £#&nIHH(c:ft 
SIT* J: 0 £ Ufcfl>T\ «^HBI?«IEttu:fl6ll»« 
5-khCtU<. El**©#A*«<t4Ct3&i*at? 
St*. 

[B 1 ] *^©**fc^KteW&5l.SHSS#*tftt 
BUB?*)*. 

[B 2 ] H 1 *C WHSW*ff «rW!!T*&»© 2 *f 4 

[S3] *ftnc3£fcsjett: *> w & el«am4 t^om®, 

[B4 ] -*ftH®!§lftS^ 

[ B & ] *»W©^«BKfc *t &el&^<*^<E«£ 

[ff^>s#fi] 
2 ifHKESS 

7 £^>7^'^*$fe£lsi'tt 
2 0 EL3&* 

2 1 ^J*J TFT 

2 4 8BMJTFT 

2 0 1, 3 7 r«& 

2 0 2. 4 7 BS 

4 4 tf-^tfJiSJa 

4 5 #&jfeJs 

4 6 ST-tffiSB 



17] 




http://ww4ipdljpo.gojp/t^ 1/23/2004 



Page 1 of 1 




http://ww4apdljpo.gojp/tjcontentdbenjpdl?N0000=21&N0400=image/gif&N0401=/NSA] 1/23/2004 



Page 1 of 1 



4*H2OO0-2 6 8 95 7 



DATA 



SCAN 



70 



J 



It/' 1 
-75 <> 
OS 



«D f7~J 



http://www4.ipdl.jpo.go.jp/tjcontentdben.ipdl?N0000=2 1 &N0400=image/gif&N040 1 =/NSAl 1/23/2004 



